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1 . A method of detecting a target nucleotide sequence present in a biological sample, 
comprising the following steps: a) obtaining a nucleic acid molecule from a biological 
sample; b) hybridizing a detector oligonucleotide from an immobilized nucleic acid 
molecule and removing non-hybridized detector oligonucleotide; d) ionizing and evaporating 
a product from step b); and e) detecting the detector oligonucleotide with the aid of mass- 
spcctrometryTv^rewith detection offfie Selector oligonucleotide indicates the presence of a 
target nucleotide sequence in die biological sample. 

2. A method of detecting a target nucleotide sequence present in a biological sample, 
comprising the following steps: a) obtaining a target nucleic sequence from a biological 
sample; b) specifically digesting a molecule of replicated nucleic acid with use of at least 
one suitable nuclease by means of which digested fragments are obtained; and c) analyzing 
digested fragments with the aid of mass-spectrometry, wherewith determination of the 
molecular weight of die digested fragments provides information oil the target nucleotide 
sequence. 

3. A method of detecting a target nucleotide sequence present in a biological sample, 
normal o r mutant , com prising die following steps: a) obtaining a nucleic acid molecule 
containing a target nucleotide sequence from the biological sample; b) hybridizing the target 
nucleotide sequence with a mutant primer (M) which is capable of hybridizing with mutation 
comprising a part of the target nucleotide sequence or a normal primer (N) which differs 
from M and is capable of hybridizing with a wild type sequence in the same part of the target 
as M; c) contacting a product from step b) with a corresponding polymerase enzyme and 
corresponding nucleoside triphosphate so that extension from N occurs where N hybridizes 
with the target nucleotide sequence or extension from M occurs where M hybridizes with the 
target nucleotide sequence; d) ionizing and evaporating the product from step c); and e) 
detecting theproduci of step d) widi the aid of mass-s^aometry, wherewith tfce molecular 
weight of the product indicates that die target nucleotide sequence is normal or mutant. 

4. A method of detecting a target nucleotide sequence present in a biological sample, 
comprising the following steps; a) obtaining a nucleic acid molecule containing target 
nucleotides); b) hybridizing the nucleic acid molecule with oligonucleotide-primer which is 
c mplementary to the nucleic acid molecule in the region right after a 5*-end of the target 
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nucleotide(s); c) contacting a product from stqp b) with a corresponding set of didesoxy 
nucleoside or 2'-des xy-micleoside triphosphates and DNA-dependcnt DNA -polymerase so 
thai extension of the primer occurs by target nucleotide^) with the formation of an extended 
primer product; d) ionizing and evaporating the product from $tep c); and e) detecting an 
extended product with the aid of mass-spectrometry to determine the identity of the target 
nucleocide(s). 

5. A method of detecting a normal or mutant fragment of nucleic acid, comprising 
the following steps: a) obtainin g a nucleic acid molecule; b) hybridizing the nucleic acid 
molecule with an oligonucleotide probe which is hybridized with a wild type or mutant 
sequence of nucleic acid; c) contacting a product from step b) with a single chain specific 
cndonuclease; d) ionizing and evaporating a product from step c); and e) detecting the 
obtained products with the aid of mass-spectromctry, wherewith the presence of more than 
one different peak, representing more than one fragment shows dial the nucleic acid 
molecule contains at least one mutation and the presence of one peak that is one nucleic acid 
indicates a wild type target nucleic acid. 

6. A method of detecting at least one base in a target nucleotide sequence present in 
a biological sample, comprising the following steps: a) obtaining nucleic acid containing a 
target nucleotide sequence from a biological sample; b) carrying out at least one 
hybridization of the target nucleotide sequence with a set of ligation adducts and with a 
thermoresistant DNA-ligase, with the aid of which a ligation product is formed; c) ionising 
and evaporating a product from step b); and d) detecting the ligation product with the aid of 
mass-spectromctry and comparing the obtained value with a known value to determine at 
least one base m the target nucleotide sequence, 

7. The method according to claims 1*6, characterized in that prior to step b) die 
target nucleotide sequences are immobilized on a solid carrier to obtain immobilized target 
nucleotide sequences, nucleotide^). 

8. The method according to claim 7, characterized in that the immobilization is 
earned out with the aid of hybridization between a molecule of a complementary nucleic 
capture acid, which is preliminarily immobilized on the solid carrier, and a part of the 
nucleic acid molecule, which is different from the target nucleotide sequent*. 
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9. The method according to claim 7, characterized in that the imm bilization is 
carried out by direct binding of a solid substrate to a pan of the nucleic acid molecule, mat 
differs from the target nucleotide sequence. 

10. The method according to claim 7. characterized in mat the immobilization is 
reversible. 

1 1. The method according to claim 10, characterized in that the target nucleic acid is 
moved from the solid substrate by means of a chemical, enzymatic or physical method. 

'"' 12 - The method Accu i diug m claim 10, characterized in that hnmobil izatioir is 

carried out by means of a photocleavable bond. 

13. The method according to claim 10, characterized in mat the target nucleotide 
sequence is moved from the substrate by ionization and evaporation. 

14. The method according to claim 7, characterized in that the solid substrate is 
selected from the group including balls, flat surfaces, "Chips,- capillaries, studs, ridges and 
"wafers. " 

15. The method according to claim 7, characterized in that the step of immobilizing 
is carried out by hybridization between a row of molecules of a complementary nucleic 
capture acid, which is prdiminarily immobilized on a solid carrier, and a pan of the nucleic 
acid molecule, which differs from the target nucleotide sequence. 

Id. The method according to any one of claims 1 - 6, characterized in that prior to 
step b) the step of amplification is carried out on the target nucleic acid. 

17. The method according to claim 16, characterized in that the target nucleic acid is 
amplified by a method of amplification selected from the group consisting of cloning, 
transcription, polymerase chain reaction (PCR), ligase chain reaction (LCR) and strand 
displacement amplification (SDA). 

18- The method according to claim 16*, characterized in that a mass-spectrometer is 
selected from the group of instruments operating on the base of time-of-flignt matrix laser 
desorption/ionizarion (MALDI-TOF), electronic sprayer (ES), ionic cyclotron resonance 
(ICR). Fourier transfer. 

19. The method according to claims I - 6, characterized in that prior to ionization 
and evaporation the target nucleic acid is purified. 
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20. The method according to claims 1 - 6, characterized in that a primer, extended 
primer, probe or ligated product is conditioned. 

21. The method according to claim 20, characterized in that the primer, extended 
primer, probe or product of ligation is conditioned by modification of a phosphodiester 
skeleton. 

22. The method according to claim 21, characterized in that modification of the 
phosphodiester skeleton is a cation exchange. 

23. The method according to claim 20, characterized in that the primer, extended 
primer, probe or product of ligation is conditioned by contact with an alkylating agent or 
trialkylsflyl chloride. 

24. The method according to claim 20, characterized in that the primer, extended 
primer, probe or product of ligation is conditioned with the aid of at least one nucleotide 
which reduces sensitivity to depurfnization. 

25. The method according to claim 24, characterized in that the nucleotide is N 7 - 
or N 9- desazapurine nucleotide or 2' fluoro T dcsoxynucleotide. 

26. The method according to claims 1 - 6, characterized in that the target nucleotide 
sequence indicates the illness or condition selected from the group including a genetic 
disease, chroino^meanomaJy, genetic predisposition, cancer or infection, 

27. The method according to claim 6, characterized in that the first or second adduct 
of ligation for each DNA thread comprises S'-phosphate. 

28. The method according to claim 6, characterized in that it is carried out cyclically 
with the obtainment of an amplified product of ligation in accordance with which detection 
is carried out. 

29. The method according to claim 6, characterized m that the ligase is a 
thermostable DNA ligase. 

30. The method according to claims 1-6, characterized in that mass-spectrometry is . 
matrix associated laser desorption (MA DL). 
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OEflEPAJlbHblM MHCTHTYT nPOMblUJJIEHHOM 
COBCTBEHHOCTM 



Ns97117182, Pe<f>epaT 



1, Cnoco6 o6Hapy*eHkia mhlubhhoA HyicneoTMAHoii 
rtocneAOBaTe/ibHOCTH, npucyTCTByioiiiefl a 6nonornsecKOM o6pa?ue, 
BKruosatoiuMA ctbamm a) nojiyMennfl MoneKynw HyicneMHOBoft khc/iotw ua 
6wonorvjMecKoro o6paaua; 6) rvi6pMAM3aUMM fleTeiaopHoro 
ojiMroMyicneoTHAa c nMMo6M/iM30BaHHQM MOJieicyjiofi HyKnawHoaofi 
KwcnoTbi m yflaneHMe Hervi6pvv^3oraHHoro-AeTeiaopHoro- 
oriMroHyKneoTHAa; r) woHMaanMM » Mcnapeniifl npoflyKTa CO craflMM 6); w 
A) o6Hapy)KeHMfl AereiaopHoro o/inroHyneoTHAa c noMotybK) Maco 
cnetopoMeTpttM, npn otom o6Hapvo«eHMe AeTeicropHoro 
onuroHyKneoiMAa yfcaswaaeT Ha npucyrcTBMe mmuj&hhom HyKnecrrnflHofk 
noon e ao eare/i bwoc™ b 6nonorimecKOM o6pasue. 



2. Cnoco6 o6KapyxeHMfl MmiieHHofi HyicneoTMAHOfi 
nocneAOaaTe/ibHOCTH. npMcyrcTeyiouieM e GuonorHMecKOM oGpaaije, 
BK/iiOHaK)U4MM cTa^HM a) no/iyneHMfl MumeHHoA HyicneoTiv*HO& 
nocneAoaaTa^bHOCTM M3 6MO/iorMHecKoro oSpaatja; 6) cneLiM4>MMeci«>ro 
nepeBapMBaHMfl Mo/ieicy/ibi peruiMMMpoaaHHOtft HyxneMHOBoA KMcnoTbi c 
ncno/ib90BaHMeM no MeHbweft Mepe, oaho& noflxoAflUjePi Hytcneaabt, 
nocpeACTBOM Hero nonynawx nepeaapenHbte <J>parMeHTbi; h a) anannza 
nepeeapeHHwx *parMeHTOB c noMOWbio Macc-cneicTpOMeTpMM. npw 3tom 
onpeA&neHMe Mo/ieicyrwpHOM Maccw nepeBapeuHbix ^parweHToa Aaer 
MH4>opMaL4H»o o MMiueMHOM HyiaieoTMAHo* nocneAOBaTenbHOCTM. 

.— ^3.Xnoco6.o6napjQKeHim MMiueHHoitHyicDeoTUAUofi 

noeneAOBaTanbHocTH, npHcyTCTeyjoinew a 6nonorwvecKOM o6pa$ue; 
NopManbHbM m/im MyraHTHOM, BKnK>saiou4MM craAMM a) nonyneHki8 
Mon^Ky/ibi HyxneHHOBOM kmcjtotw, coAepxameft MHUieHHyio 
HykneoTKAHyio nocneAOBaTejibHocTb, m 6nonornMecKoro o6paaua; 6) 
rw6pMflU3aqnn mhu&hhoh nyxn eoTMAHOM nocneAoaaTenbHocrM 0 
MyraHTHbiM npaflwiepOM (M), jcoTopbift cnocoCeH rn6pMAH308aTbcfl c 
M>rrauwefl ( coAep*amefi nacrb mhuj^hhoh HyicneoTMAHofi 
nocneAoaaTanbHocTM hhm HopMoribHoro npaftMepa (N), KOTopwfi 
omimaeTCA ot M h cnocofeH rM6pnAM3oaaTbCfl c nocneAOfiaTe/ibHOcrbio 
Ahkoto TMna a tow rce Mac™ MMiueHH, mto h M; b) kohtsktm po&anvw 
npoAyKTa co craAMW 6) c cooTaercTByiomMM <frepMeHTOM noxiHMepaaoH n 
cooTBaTCTByioiaHM HyKneo3MATpii4>oc4)aTOM TaK r mto yAnMHeMwe or N 

npOMCXOAMT. eCJIM NTM6pMAM3yeTC« C MWttieHHOfl HyKfieOTMAHOft 

nocjieAoaaTe/ibHOcrbK) mjim yAfiwHeHKe or M npowcxoAMT, ecn*i M 
rvt6pMAW3yeTCfl c MMiueHHo* HyKneoTWAHOfl nocneAOBaTenbHocrrbio; r) 
HOHHaauMM m wcnapeHw* npoAyKTa co craAHM a); m a) o6HapyacBHw* 
npoAyKTa ctbamh r) c noMoujbio MacocneicrpoMeTpMH, npvi stom 
Niojieicy/iflpHa* wacca npoAy^ra yKa3b»aaeT Ha to, mto MuweHHa* 
HyKneoTMAHafl nocneAOBaTenbHocrb aa/weTC* HopMa^bHod wjim 
m/tbhthoA. 

4. CnocoG o6Hap>oiceMw m^uj6hhoA HyKneomAHoR 
nonneaoBaTenbHocTH. nnwcvrarBvwujeM a finononiMBCKOM oBnasue. 
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ewioMaiomMM CTaQMM a) nonyseHMfl MoneKynw HyKneMHoeofi kmc/iotm 
coaeprcam d MMweHHbi* (e) HyicneoTMA(bi) 6) rn6p»wi3amiii Mo/iexyn'bi 
HyKftcMHOBofi KMcnoTbi c ojinroHynneoTMAOM - 38Tpa8K0fi (npafliwepoM) 
KOTopbifl KOMnneMeHTapeH k Monetcy/ie HytcnewHOBoR kmoiotw b o6/«acTM 
cpasy 3a 5-kohuom MMiueHHoro HyicneoTMfla(oB) e) KOHTeicTMpoeaHMfl 
npOAyKra co craflMM 6) c cooTeercTByiomMM Ha6opoM 
AHAesoKCMHyKneosKfl mam 2'-fle30KCM-HyKneo3MATpi«poc<paToe n flHK- 
3a8MC«Mofl flHK-no/iMMepa30M. Tax hto npowcxoAMT yA/iMHeHwe 
npaitaepa MMiuetmbiM (m) HyxneoTMAOM(aMM) c o6pasoBaHneM 
yAntiHSHHoro npoAyiaa npafiMepa; r) mohm33umh h ncnapeHn« npoflyxra 
co craflMM b); m a) o6Hapy>KeHHfl yA/iMHeHHoro npoAyiaa c noMouibio 
Macc-cneKTpoMeTpMM, aw onpefleneHMfl wAeHTMHHOCTM MtmieHHoro 
HyicneoTMAa(OB). 



5. CnocoC o6HapyjKeHM« HOpManbHoro m/ih MyraHTHoro cpparweHTa 
HyKnenHOBoR kuchotw, BJcmoHawmnfl craAMM a) nonyneHMn MoneKynw 
HyKnenHOBOM, mcnoTbi; 6) rw6pMAM3aumt MO/ieicy/ibi HyuneMHOBoft 

KMCflOTbl C <WlMrO-HyKneOTMAOM-30HflOM. KOTOpbl* rn6pMAM3MpyeTCT C 

AMKoro Tuna nnii MyraHTHOii nocneAoeaTejibHocTbJO HytcneHHoaoM 
KMc/ioTbi; b) KOHTaiaMpoBaHMfl npoAyirra CO CT^QMH 6) C OAHOUenOMeMHOft 
cneuM<pMMecKofl SHAOHyicneasofi; r) HOHtoaijMM m ncnapeHM* npoAyxra co 
craAMM b); m e) o6Hapyx<eHMfl nonyseHHbix npoAyKToa c noMOUjbto iwacc- 
cneiopoMeTpMM, npM stom HamtHue oonee oAKoro pas/WHHbix nuicoa 
npeAcraB/wioiAMx 6o/iee msm oamh tpparweHT noKasbiBaer, hto 
Moneicyjia HyicneMHOBOft kmcjiotw coAepxoiT, no KpaftHeR M epe. o«Hy 
MyrauMto m npMcyTCTBHe OAHoro nwica, npeflCTaBnaiomero oflHy 
MyicneMHOByio KMcnoTy yKasbiaaeT Ha MviuieHHyto Hymn en hobvio kmc/iotv 
AUKoro TMna. * 

6. CnocoG o6Hapy)»eMw«, no KpafiHeft Mepe, oahoto ocHOBaHMn a 
mmlubhhoh HyuneoTvu iH oa nocneA QBaTertbHftryTM npncyrCTBytomefl B— 
OMOJiorMMecKOM o6pa3qe. BKntonaioiuMfl craAMM a) no/iyMeHmi 
HyicneiiHOBOM KMcnoTbt, CQAepwameii MuuieHHyio HyjcneoTMAHyto 
nocneAOBareiibHOCTb M3 6nanonmecKoro oopasija; 6) ocymecTeneHMs, 
no MeHbiueM Mepe. oahoh rn6pMAH3ai4Mn mmujbhhom HyicneoTviAHofi 
nocneAOBaTenbHocm c Ha6opoM saay^ob /iwxpoB8HMfl h 
TepMoycTOfiMMBOfl flHK-nnra3o8, nocpeAcreoM nero oopasyeTcn npoAyia 
JiHmpoBaHMfl; b) hohhwuhm m McnapeHMA npoAytrra co craAMM 6); m r) 
o6Hapy3KeHnn npoAymra /mmpoBaHMfi c noMOtubio Macc-cneKTpoMeTpmi 
m cpaBMeHMn no/iyveHHoro mauem* c useecTHbiM SHaneHMeM aha 
onpeAe/ieHtw. no Kpa&Hefi Mepe, OAHoro ocHOBaHM* a MmueMMOM 
HyxneoTHAHo* nocneAoaaTenbHOCTM. 

7. CnocoS no nn. 1-6, oT/iMHaiou^MAcfl tcm, hto nepeA craAMefi 6) 
MMiueHHbie HyicneoTMAHbie nocneAOBaTe/ibHOCTM MMM06nAM3y»0T Ha 
TBepAOM HocMTene Ann no/iyMeHMn MMMo6ti/iM3oBaHHbix MHiueHHbix 
HyKneoTMAHWx nocneAOBaTenbHOCTefi, HyKneoTMAa(oB). 

8. CnocoG no n. 7, or/MMaiomMMca TeM, hto MMMo6nnn3ai4WO 
ocymecTB/WKiT c noMoiiibio m6pMAM3ai4MM Me)wy MoneicyjioiS 
KOMnneMeHTapHoft HyxneMHOBofl KMcnoTbi aaxaara, KOTopan 
npeABapMTenbHo MMMo6Mnn3oeaHa Ha TaepAOM HocMTene, m sacTbio 
MoneKy/ibi wyxneHHOBoft kmcjiotm. KoropaA omMsaeTcn ot mhlubhhoP) 
HywieoTHflHOR nocneAoeaTenbHocTM. 



..yfips.d]l?key=TTUBSI>OTJXYAV&Ty«8&docnTO-l&doc=971 1 71 82&cl«2&mi-509 10 21 .03.2003 



FROM F UK AM I PATENT OFFICE 06-6361 -1 731 



2003? 4Jj22B(*)16:36/W6:34/Xttf 621 31 59734 P 



9. Cnoco6 no n. 7. oT/ivwaioujMitcfl tom. mt mmmo6mji.«;.i Iu .« 
ocymecTBnflWT nyreM nppwor CBwwBaHMfl vSSSS^SS, 

HyKneoT^Hofl nocneflOBaTenbHocni °™.maeTc« ot mhlu©hhom 

12. Cnoco6 no n. 10, oT/»isaiomHfi6w T^M,-HTO-UMMo6nfinaauutn 
ocyu4ecTBn fl »T nocpe fl cTBOM (poTopecmertSeS oa«2 M 

13. CnocoS no n. 10, OTjiMsawujMfic* TeM mto MwuiPwwaa . 

14 Cnoco6 no n. 7. ornMsaiomiiac* reM. mto TBepjnyio nouno*™ 

^nirLn^rr* ^^V^P"™, nncSKSSSSin. 
Mwncbi , Kanwwnpbi, lunn/ibKM, rpe6HM h •Ba<p^M* 

SiSaesssffiaa 



» ,e " ll M , « "< p CR)./wrasnolii«nMO«peaKmiM(LCR)M 
aMnnw)>BKBuii(.c3aMemeM>ieMU«i»i(S0A). M "" ,t '' r " M 

16. Cnoco6 no n. 16, OTnwaiouiMHe* reM hto Macr^^nn,.^ 

npaMwep. aohfl, npoflyxr nnrMpoBaH„« icoHAM4MOHMpyK^ 

21 . CnocoS no n. 20. om W a»u. M *c* t m. mto npaftweo. vanmmmM 
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npaflwep, aOH/x ww npoflyia /inmpoeaHn* koh am mm oh n'p'yioT nyr m 

MO/jMC^MKaUMM 4>°C<pOflM34>MpHOrO ci<en«Ta. 

-22. Gnoco6 no n. 21, OT/iMMaioiUMMcn TeM, mto Mofln4>MKauna 
cpoc<poflHa<j5MpHoro CKe/i©Ta npeACTaanaeT KamoHHbrii o6m6h. 

23. Cnoco6 no n. 20, 0TJiM4aK>mnftCH rew, mto npatfMep, yAnwHeHHbifl 
npaMMep, sow tinn npoAyxr n^poeanvm KOHAMMMOHiipyiOT nyreM 
kohtskts c ajiKWiMpyioujMM areHTOM win xnopwflOM TpnanKK/icn/iwia. 

24. Cnoco6 no n. 20, OTflkiMa»mwMC» T6M, mto npawMep, yAnMHeHHbi* 
npanMep, soha wim npoAyr /inrnpoeaHMs KOHAMUMOHMpywT c noMoujbio 
no icpaflHeR wepe, oahoto HyKneoTHAa, KOTopbifl yMeHbuiaeT 
MyBCTBMTenbHOCTb KflenypuHMsauwM. 

25. CnecoC no n. 24, oTjiMMaK>u|n&c« T *M, mto HywieoTMAOM fle/wercs N 
7 - mtih N 9 - Aea3anypMHHyicneoTMA m/im 2' qVrop 2' fle30KcnMyKneoTMfl. 

26. Cnocog no nn.1-6, OTntnaraiMMMcn t©m, mto MaujuHHan 
MywieoTMAMaA nocneaoBaTeiibHocTb ytcaabmaeT Ha oonesHb unw 
cocToflHMe, Bbi6MpaeMoe us rpynnw. BKinosaioLueA reHeTHvecKW) 



j 6o/ie3Hb» xpoMOGOMHyio aHOMSLAnK), reHeTuvecKyio 



npeflpacno/ioxeHHocTb, paK win UH<J>eiajMK>. 

27. Cnoco6 no n.6. oTwwaioiitfi&c* TeM, hto nepBbifl ww BTopofi aAAyicr 
/iMmpoBaHMft Anfl >ca*flo* hmtm flHK co/iepttMT 5'-<j>oc<J>aT, 

28. Cnoeo6 no n.6, oT/iMHatoiuMflcfl TeM. hto ero ocyinecTB/mjoT 
MMKHMMecioi c no/iyseHMeM aMnnn<J>MqnpoBaHHoro npoflyicra 
r»nmpoBaHMfl, no KOTopoMy ocymecTanfliOT AeTeKLuiio. 

29. Cnoco6 no n.6, oxnwMaiomMficfl TeM, mto /wraaa aemaeTca 
TepMocTa6MnbHOM flHK Jinra30ft. 

30. Cnoco6 no nn.1-6, oT/insaiomMficfl TeM. hto Macc<neKTpoM©Tpn* 
npe,QCTaBJi*eT cB*3aHHyto c MdTpwccoM ziaaepHyw Aecop6i4MK> (MA fll). 



